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Case Report
Radiation Ulcers of the Neck Should Not be
Neglected: A Case of Vertebral Artery Blowout
Adrian J.H. Koh,1,4 Raymond W.M. Ng,1 Raymand Lee2 and Wai Man Lui,3 Departments of 1Surgery, 
2Diagnostic Radiology and 3Neurosurgery, Queen Mary Hospital, Hong Kong SAR, and 4Department of 
Surgery, Changi General Hospital, Singapore.
Radiotherapy for head and neck malignancies can result in late complications. Here, we report a patient
with a rare vascular complication caused by radiation-induced ulcer of the head and neck region. The
clinical presentation, its diagnosis, treatment and outcome are discussed. [Asian J Surg 2007;30(3):
230–2]
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Introduction
Radiotherapy for head and neck malignancies can result
in various forms of late complications.1,2 We report a rare
vascular complication caused by radiation-induced ulcer
of the head and neck region. The clinical presentation, its
diagnosis, treatment and outcome are discussed.
Case report
Our patient, a 48-year-old Chinese woman, had external
beam radiotherapy for nasopharyngeal carcinoma more
than 20 years ago. She developed a radiation-induced ulcer
at her left neck, which bled significantly 6 years ago, due
to erosion into the left internal carotid artery. This was
treated by surgical plication. The ulcer, however, never
completely healed over these years and it was managed
conservatively with self-application of dressing. She was
admitted to our hospital for spontaneous bleeding from
the ulcer.
Physical examination showed fibrotic atrophic skin
and multiple telangectasia due to previous irradiation.
There was a depression formed from the partially healed
ulcer, measuring 8 × 6 cm, at the inferior half of the left
side of her neck (Figure 1). There were two ulcers within
the depression, which were covered by clots and the bleeding
had stopped. Neurological examination of the left upper
limb suggested brachial plexus involvement. There were
total paralysis of muscle groups supplied by the C5–6 nerve
roots including the deltoid, biceps, and brachioradialis;
weakened muscle power (grade 2) supplied by the C7–8
nerve roots; and paraesthesia of the C3–8 dermatome.
Chest X-ray showed a raised left hemidiaphragm, sug-
gesting phrenic nerve palsy. Computed tomography showed
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Figure 1. The non-healing ulcer in the patient’s left neck: silk sutures
were placed during the initial bleeding episode for haemostasis.
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that the soft tissue of the neck on the left side, including
the internal jugular vein and the carotid artery, were eroded
away. There was a bony sequestrum at the transverse process
of C5 lying very close to the ulcer bed (Figure 2). In addi-
tion, panendoscopy showed the presence of left vocal cord
paralysis, and there was no evidence of tumour recurrence
at the nasopharynx.
The next day after admission, the ulcer re-bled. An
urgent angiogram revealed active extravasation of con-
trast from a pseudoaneurysm of the left vertebral artery
at the level of the transverse process of C5 (Figure 3). The
pseudoaneurysm was excluded using a 31× 4 mm covered
stent inserted endovascularly through a right femoral
puncture. The bleeding was successfully controlled. Surgical
excision of the ulcer and removal of bony sequestrum was
performed 3 days later. The resultant soft tissue defect of
the neck was covered with a pectoralis major myocutaneous
flap harvested from the left chest.
She was discharged 3 weeks after the operation, and
there was no deterioration of her neurological function.
Oral clopidogrel 75 mg and aspirin 300 mg were given
daily for 6 weeks, followed by life-long aspirin 300 mg
daily to prevent stent thrombosis. The tissue from the
ulcer did not show any evidence of malignancy, and the
debrided bone was compatible with osteoradionecrosis.
Doppler study 6 months after her discharge confirmed
the patency of the vertebral artery and the neck wound
was healed with the pectoralis major myocutaneous flap.
Discussion
Our patient developed late-onset radiation-induced ulcer
20 years after receiving radiotherapy to the neck for naso-
pharyngeal carcinoma. This kind of ulcer is characterized
by poor healing potential and occurrence after some minor
trauma. Moreover, it tends to erode the underlying struc-
tures, so causing more damage if left untreated. Although
the initial dose of radiation could not be documented in
our case, patients who are young at the time of irradiation
and who have received higher total doses have an increased
chance of developing this late complication.3
The pathogenesis of this pseudoaneurysm is probably
multifactorial, including direct erosion of the ulcer into
the vertebral canal, superimposed infection, and radiation
damage to the vertebral artery. Radiotherapy contributes
to weakening of the vessel walls, and accounts for a seven-
fold increase in the risk of carotid artery blowout.4
Radiation-induced ulcers of the neck pose a unique clin-
ical problem. Proximity to major vessels and nerves makes it
imperative that ulcers be treated aggressively. Appropriate
wound care with culture directed antibiotics should be given
initially. The role of pentoxifylline and hyperbaric oxygen
therapy to improve healing of radiation ulcers is contro-
versial, although there have been occasional successfully
managed cases.5 Surgical intervention should be considered
early for persistent ulcers to prevent development of serious
complications like haemorrhage, as in the current case.
Figure 2. Lateral cervical spine X-ray shows the relation of the ulcer
(marked by the metal ring) to the cervical spine. Osteonecrotic
changes of the spine can be seen within the ring.
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Figure 3. Angiogram shows the pseudoaneurysm of the left 
vertebral artery.
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To our knowledge, this is the only reported case of verte-
bral artery blowout as a late complication of radiotherapy
and its sequelae to the head and neck. In Cohen and Rad’s
meta-analysis on the carotid blowout syndrome, the com-
mon sites were from the carotid arteries.6 This was histor-
ically treated with exploration and ligation with a median
mortality rate and neurological complication rate of 40%
and 60%, respectively.6 In recent years, evolution of endovas-
cular techniques through permanent balloon occlusion
or stenting has significantly altered the traditional man-
agement of these types of bleeding complications. It is
known that permanent occlusion of cerebral circulation
will result in a 15–20% neurological complication rate;7
the endovascular stenting technique to bypass the bleeding
site maintains continued cerebral perfusion and hope-
fully reduces ischaemic neurological insult. On the con-
trary, stenting is often viewed as a temporary measure
because of the risk of infection, stent migration, occlusion
and re-haemorrhage.8
Protected within the vertebral canal of the cervical spine
and covered deeply by the paraspinal muscles of the neck,
surgical exposure of the injured vertebral artery is techni-
cally difficult. Similar to the management of carotid artery
blowout, endovascular intervention is an alternative.
In view of the compromised ipsilateral carotid system,
we opted to place a covered stent endovascularly to arrest
the acute haemorrhage. Subsequent debridement and
coverage with a pectoralis major flap provided healthy
vascularized tissue for external coverage and to combat
infection. To improve the stent patency rate, life-long
aspirin was necessary.
In conclusion, radiation-induced ulcers in the neck
need to be treated aggressively before major structures
become involved. Complications from delayed treatment
can be drastic, as demonstrated in our patient. Appropriate
wound care and antibiotics should be given initially.
Surgical intervention, including debridement and region
flap coverage, should be considered early for persistent
ulcers to avoid development of serious complications 
as in the current case. We have reported the first case of
vertebral artery blowout as a result of a late-onset ulcer
induced by previous irradiation to the head and neck
region. Due to the unfavourable anatomical position,
endovascular stenting followed by regional flap coverage
was more appropriate for haemostasis than open surgery.
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